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Abstract 

Molecular  Studies  on Gut Associated  Microbiota in Housefly and Fleshfly

House flies (Musca domestica L.) are cosmopolitan, ubiquitous, synanthropic insects that serve as mechanical or biological vectors for various microbes. In order to fully assess the role of house flies in the epidemiology of human diseases, it is essential to understand the diversity of microbiota harbored by natural fly populations. This study aimed to identify the diversity of house fly gut bacteria by both culture-dependent and culture-independent approaches. A total of 102 bacterial strains were isolated from the gut of 65 house flies collected from various public places including a garden, public park, garbage/dump area, public toilet, hospital, restaurant/canteen, mutton shop/market and house/human habitation. Molecular phylogenetic analyses placed these isolates into 22 different genera. The majority of bacteria identified were known potential pathogens of the genera Klebsiella, Aeromonas, Shigella, Morganella, Providencia and Staphylococcus. Culture-independent methods involved the construction of a 16S rRNA gene clone library, and sequence analyses supported culture-recovery results. However, additional bacterial taxa not determined via culture-recovery were revealed using this methodology, and included members of the classes Alphaproteobacteria, Deltaproteobacteria, and Bacteroidetes. We demonstrated that the house fly gut is an environmental reservoir for a vast number of bacterial species, which may have impacts on vector potential and pathogen transmission.

Flesh flies (Diptera: Sarcophagidae) are necrophagous insects well known for their role in myiasis and are considered as carrion flies of forensic importance as they offer clues for the estimation of the postmortem interval (PMI). We details the study of gut associated bacteria in larvae and adults of flesh fly (Sarcophaga sp.), using both culture-dependent and culture-independent methods. Isolate and clone sequences related to Gammaproteobacteria, Alphaproteobacteria and Firmicutes were retrieved from larval guts. Culture based study of larval guts showed the presence of the genera Acinetobacter, Ignatzschineria, Citrobacter, Budvicia, Proteus, Pasteurella, Lysinibacillus, Bacillus, Staphylococcus and Vagococcus. Clone sequences from larval guts were grouped into 9 operational taxonomic units (OTUs) and showed dominance of the genus Proteus. Bacterial community in adult guts consisted of members of the Actinobacteria, Gammaproteobacteria, Firmicutes and Bacteroidetes. Cultured isolates showed affiliation to the genera Providencia, Ignatzschineria, Bacillus, Myroides and Dermacoccus. Clone sequences from adult guts were grouped into 10 OTUs with Citrobacter and Bacillus as dominant genera. Members belonging to clinically significant genera such as Ignatzschineria and Wohlfahrtiimonas were detected in both larval as well as adult guts in addition to several other potentially novel isolates/phylotypes. We demonstrated that the flesh fly gut is an environmental reservoir for bacterial species, and that there is considerable variation in gut microbiota composition between larval and adults of the flesh fly, suggesting the need for further studies on sources of variation and the likely impact of gut microbiota composition on vector potential and disease transmission. 

Two Gram-negative, aerobic, non-motile, rod shaped bacteria, designated as strains FFA1T and FFA3T, belonged to Gammaproteobacteria were isolated from gastrointestinal tract of adult flesh fly (Diptera: Sarcophagidae). Phylogenetic analysis of 16S rRNA gene sequence data placed these two strains within the genus Ignatzschineria with similarity of 98.6 % (FFA1T) and 99.3 % (FFA3T)  to the type strain Ignatzschineria larvae L1/68T. The level of similarity between strains FFA1T and FFA3T was 99.0 %, 97.1 % and 78.1 % based on the 16S rRNA, 23S rRNA and gyrB gene sequences, respectively. Strains FFA1T and FFA3T shared 24 % of DNA-DNA relatedness. DNA–DNA hybridization showed very low level (22 % for strain FFA1T and 44 % for strain FFA3T) of relatedness with the type strain I. larvae L1/68T genomic DNA. The respiratory quinone was Q-8 in both strains. The DNA G+C content was 41.1 mol% and 40.1 mol% for strains FFA1T and FFA3T, respectively. The cell membrane of both strains consisted of phosphatidylglycerol, phosphatidylethanolamine, phospholipids and aminophospholipid. The major fatty acids for both strains were C16:0, summed feature 8 (C18:1 w7c and/or C18:1 w6c), CyC19:0 w8c and C14:0. The results of DNA–DNA hybridization among these two strains and I. larvae L1/68T, in combination with phylogenetic, chemotaxonomic, biochemical and electron microscopic data demonstrated that  strains FFA1T and FFA3T represent two novel species of the genus Ignatzschineria for which the names Ignatzschineria indica sp. nov. (type strain FFA1T =DSM 22309T=KCTC 22643T=NCIM 5325T) and Ignatzschineria ureiclastica sp. nov. (type strain FFA3T =DSM 22310T=KCTC 22644T =NCIM 5326T) are proposed.

Flesh flies (Diptera: Sarcophagidae) are well known cause of myiasis and their gut bacteria have never been studied for antimicrobial activity. Antimicrobial studies of Myroides spp. are restricted to nosocomial origin. A Gram-negative bacterium; Myroides sp. was isolated from gut of adult flesh flies (Sarcophaga sp.) and studied by various approaches include Biolog-GN, 16S rRNA gene sequencing, susceptibility to various antimicrobials by disc diffusion method and detection of metallo β-lactamase genes (TUS/MUS) . The antagonistic effects were tested on Gram-negative and Gram-positive bacteria from sources like clinical specimens, environmental, insect gut. Bacterial species included were Aeromonas hydrophila, A. culicicola, Morganella morganii subsp. sibonii, Ochrobactrum anthropi, Weissella confusa, Escherichia coli, Ochrobactrum sp., Serratia sp., Kestersia sp., Ignatzschineria sp., Bacillus sp. The Myroides sp. was resistant to antimicrobials like penicillin-G, erythromycin, streptomycin, amikacin, kanamycin, gentamycin, ampicillin, trimethoprim, tobramycin. These bacteria showed antibacterial action against all bacterial strains except W. confusa, Ignatzschineria sp., A. hydrophila and M. morganii subsp. sibonii. Myroides sp. originating from flesh fly gut is equally multidrug resistant like clinical isolates, inhibiting growth of bacteria from clinical, environmental and insect gut. The multidrug resistance and antimicrobial resistance properties due to metallo β-lactamase (TUS/MUS) genes was ruled out due to its absence, indicating involvement of other secretion machinery.



